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CLAIMS : 

1. A method of treating portions of z$ array of substantially 
upright silicon-comprising structures, comprising:/ 

providing a substrate having a plurality of substantially upright 

/ 

silicon-comprising structures extending the/eover, the substantially upright 
silicon-comprising structures having has/ portions and end portions above 
the base portions; 

forming a masking layer o^er the substrate, the masking layer 
covering the base portions of tlje substantially upright silicon-comprising 
structures and leaving the end/ portions^ exposed; and 

i 

while the masking laVer covers the base portions, subjecting the 

/ 

exposed end portions to conditions which alter the end portions relative 
to the base po^iWs. 



2. The me/hod of claim 1 wherein the forming comprises: 
depositing the masking layer over the substrate to have a greater 

thickness over the base portions than over the end portions; and 

/ t 

removing the deposited ,masking layer from over the end portions 

I i 

to expose the end portions. / 

/ / 

3. / The method of/ claim 1 wherein the masking layer comprises 



spin-oiy-glass. 



/ 
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4. The method of claim 1 where/n the' masking layer comprises 
silicon dioxide. 

5. The method of claim 1 wherein the subjecting comprises 
subjecting the end portions to conditions which render the end portions 
more porous than the base portion^ 

6. The method of yfclaim 5 wherein subjecting comprises 
electrochemical etching in th^ presence of HF. 

7. The method /of claim 5 wherein the silicon of the upright 
structure is doped! witl/ an n-/type material, and wherein the subjecting 
comprises ele^grochemfical etching in the presence of HF and light. 



8. 



The method of claim 5 wherein the silicon of the upright 



structure is doped with an p-type material, and wherein the subjecting 

■ / ; 

/ / 

comprises electrochemical etching in the presence of HF. 

/ 

/ 

9. / The methbd of claim 1 wherein the subjecting comprises 



subjecting the end portions to conditions which cover the end portions 

/ 

with a Roaring material. 

/ 



10. The method of claim 9 whetein the coating material 
comprises a lower work function than siliran'. 



11. The method of claim/ 9 wherein the coating material 
comprises diamond. 

/ 

12. The method oy claim' 9 wherein the coating material 
comprises boron ^nitride. 




13. Thfe methfod of claim 9 wherein the coating material 
comprises sulfur-doped boron nitride. 



14. The/ method /of claim 9 wherein the coating material 
comprises cesium. 



15. / The method of claim 9 wherein the coating material 

/ / 
comprises cesiated c<p:bon. 



16. A method of treating the ends of an array of silicon- 
comprising emitter structures, comprising: / 

providing a substrate having a plurality of silicon-comprising emitter 
structures thereover, the emitter structures having base portions and ends 
above the base portions; / , 

forming a layer over the substrate, the layer covering the base 
portions of the emitter-structures' and leaving the ends exposed; and 

while the layer covers tt/e base portions, subjecting the ends to 
conditions which alter the encls relative to the base portions. 

17. The^^^od Jf claim 16 wherein the subjecting comprises 
subjecting the ends to conditions which render the ends more porous 
than the base portions/ 

18. The rnethod of claim 17 wherein subjecting comprises 
electrochemical etching in the presence of HF. 

19. The method of claim 17 wherein the silicon of the upright 
structure is aoped with an n-type material, and wherein the subjecting 
comprises electrochemical etching in the presence of HF and light. 



20. The method of claim 17 wherein /the silicon of the upright 
structure is doped with an p-type materia^ and wherein the subjecting 
comprises electrochemical etching in the/ presence of HF. 

21. The method of claim/l6 wherein the subjecting comprises 
subjecting the ends to . conditions which cover the ends with a coating 
material. - / 

22. The method/ of claim 21 wherein the coating material 
comprises a lower work^ function than silicon. 

2 ^Vy he 9 aethod of claim 21 wherein the coating material 
compriseVdiamoiad. 

24. The method of claim 21 wherein the coating material 
comprises yooron nitride. 

25. The method of claim 21 wherein the coating material 
comprises sulfur-doped boron nitride. 



/ 26. The method of claim 21 wherein the coating material 
comprises cesium. 




27. The method of claim 21 wherein ,the coating material 
comprises cesiated carbon. / 



28. 



A method of treating the ends of an array of silicon- 



comprising emitter structures, comprising: j 

providing a substrate having a plurality of silicon-comprising emitter 
structures thereover, the emitter structures having base portions and 
pointed apexes above the base portions; 

forming a layer of spin-on-gla4s over the substrate, the layer of 
spin-on-glass covering the base pc/rtions of the emitter structures and 
leaving the apexes exposeck and 

while the layer b^spjii-on^lass covers the base portions, subjecting 
the apexes to conditions whip alter the apexes relative to the base 
portions. 



29. The method of claim 28 wherein the subjecting comprises 
subjecting the apexes to Conditions which render the apexes more porous 
than the base portions. 



30. The method of claim 29 wherein subjecting comprises 
electrochemical etching in the presence of HF. 




31. The method of claim 29 wherein /he ysilicon of the upright 
structure is doped with an n-type material /and wherein the subjecting 
comprises electrochemical etching in the pfresence of HF and light. 

32. The method of claim 29 /wherein the silicon of the upright 
structure is doped with an p-type material, and wherein the subjecting 
comprises electrochemical etching yin the presence of HF. 

33. The method of claim 28 wherein the subjecting comprises 
subjecting the apexes to conditions which cover the apexes with a coating 
material. 



34. T^^m^th^i of claim 33 wherein the coating material 
comprises a lower woik function than silicon. 



35. The npthod of claim 33 wherein the coating material 
comprises diamond 



36. Th6 method of claim 33 wherein the coating material 
comprises boron nitride. 



/h/reii 



37. The method of claim 33 wherein the coating material 
comprises sulfur-doped boron nitride. 



38. The method of claim /33 wherein the coating material 
comprises a cesiated carbon film. 



39. A method- of farming a field emission display device, 
comprising: 

forming a cathode Array over a base plate, the cathode array 
comprising emitter structures having base portions and ends above the 
base portions^ \ 

formingVi layer/ of spin-on-glass over the cathode array, the layer 
of spin-on-glass covering the base portions of the emitter structures and 
leaving the ends exposed; 

while the layer of spin-on-glass covers the base portions, subjecting 
the ends to conditions which alter the ends relative to the base portions; 
and 

joining the base plate to a face plate in a configuration wherein 
the face plate is spaced from the base plate. 



1 o 



40. The method of claim 39 further comprising removing the 
spin-on-glass from over the base portions prior/to joining the base plate 
to the face plate. / 

41. The method of claim 39 wherein the spin-on-glass is not 
removed from over the base portions jprior to joining the base plate to 
the face plate. . / 

42. The method of claim B9 wherein the ends terminate in sharp 
apexes before the subjecting. / 

43. The method of /claim 39 wherein the subjecting comprises 
subjecting the ends \o conditions which render the ends more porous 
than the base pSteions. / 

44. The metlVod of claim 43 wherein subjecting comprises 
electrochemical etchii/g in the presence of HF. 



45. The method of claim 43 wherein the silicon of the upright 
structure is doped with an n-type material, and wherein the subjecting 



• 



• 



46. The method of claim 43 wherein the silicon of the upright 

structure is doped with an p-type material, and wherein the subjecting 

/ 

comprises electrochemical etching in the presence of HF. 

47. The method of claim 39 wherein the subjecting comprises 
subjecting the ends to conditions which cover the ends with a coating 
material. 
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48. The method of claim 47 wherein the coating material 
comprises a lower work function than silicon. 

49. The method / of claim 47 wherein the coating material 
comprises dianiond. 




50. The method of claim 47 wherein the coating material 
comprises boron mtride. 

51. Tne method of claim 47 wherein the coating material 
comprises sulfur-doped boron nitride. 

52. / The method of claim 47 wherein the coating material 
comprises cesium. 
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53. A cathode assembly comprising a plurality of silicon- 
comprising emitter structures projecting over a substrate, the emitter 
structures having base portions and ends above the base portions, the 
ends comprising a different material than the base portions. 

54. The assembly of claim 53 wherein the emitter structures 
comprise conductively doped polysilicon. 

55. The assembly of claim 53 wherein the ends terminate in 
pointed apexes; 

56. The assembly of claim 53 wherein the emitter structures 
consist essentially of conductively doped silicon. 

57. The assembly of claim 53 wherein the emitter structures 
consist essentially of conductively doped polysilicon. 



58. The assembly of claim 53 wherein the ends comprise porous 
silicon and the base portions comprise non-porous silicon. 



59. The assembly of claim 53 wherein the ends are coated with 
a material having a lower work function than silicon and the base 
portions are not coated with such material. 

60. The assembly of claim 59 wherein the material comprises 
diamond. 

61. The assembly of claim 59 wherein the material comprises 
boron nitride. 



62. The assembly of claim 59 wherein the material comprises 
cesium. 



